concluded: " Lime deposits in the kidneys are a very common pathological condition. Deposits heretofore classed as rnetastatic differ in no wise from those where no bone disease existed. . . . Age, carcinoma, sepsis and nephritis influence the production of these deposits by local changes, either 1 R. Virchow, " Kalkmetastasen," Virchow's Archiv, 1855, viii, p. 103, and 1856, ix, p. 618. 2 For example compare A. J. Hall, " Two Cases of Mercurial Poisoning," Lancet, London, 1912, i, p. 1467. I think that it has been especially observed in poisoning with corrosive sublimate. 3 A. S. Warthin, " The Changes Prdoucedin the Kidneys byRontgen-Irradiation," Amer. ,ourn. Med. Sci., Philadelphia, 1907, cxxxiii, pp. 736-746. 4 Edgar Goldschmid, Ziegler's Beitrage z. path. Anat. u.z. alig. Path., Jena, 1913, lvi, p. 77. 5E. W. Baum, "Ueber die punktformigen Kalkkorperchen(sogen. verkalkte Glomernli) der Nierenrinde," Virchow'8 Archiv, 1900, clxii, p. 85. 6B. Glaserfeld, "Das Vorkommen von Kalk in den Rindengefiissen der kindlichen Niere," Virchow'8 Archiv, 1907, clxxxviii, p. 92. 7 Edwin Beer, Tournal of Pathology, Cambridge, 1903 , ix, pp. 225-233. [June 26, 1924 nutritional or toxic. Deposits are most frequent in cystic and fibroid Malpighian bodies, less frequent in cystic tubules and their epithelium." Somewhat macroscopically similar opaque white or yellowish-white specks and streaks constitute, however, a remarkable feature in the naked-eye examination of the renal cortex in another class of cases, namely in the so-called "myelin kidney" or lipoid degeneration of the kidney. The specks and streaks in such kidneys are due to infiltration with a lipoid substance of the kind originally named "myelin" by Virchow in 1857. The lipoid substance in microscopical sections takes on a brownish-pink colour when stained with
FiG. 1.-The naked-eye appearance of a preserved " myelin-kidney." In the freshly removed organ at the necropsy the appearance was more striking.
Sudan III, and by polariscopic examination with crossed Nicol's prisms can be shown to be doubly refracting (anisotropic) to light. This indicates the presence of anisotropic fatty acid cholesterin esters (cholesterin and cholesterol are words now used quite synonymously). J. W. McNee,' to whom I am specially indebted and to whose recent paper I would refer for previous literature on the subject, points out that the doubly refracting substance is deposited commonly enough in amounts which do not alter in any characteristic fashion the naked-eye appearances of the kidneys, but that the term " myelin kidney " is applicable when it occurs in sufficiently large amount to give the organ a. characteristic and easily recognizable appearance. The doubly refracting lipoid substance (always associated with neutral fat) is deposited chiefly in the interstitial tissue 1 of the cortex, within cells which FIG. 2.-To illustrate the " foamy cells." Paraffin section from the cortex of a " myelin-kidney " ( x 250). It shows a collection of the characteristic cells with "foamy" cytoplasm (" Schaumzellen ") situated amongst the blood and lymph capillaries in the interstitial tissue between the renal tuibules. The cells in quiestion mostly have small rather pyknotic nuclei and abundant " vacluolated" cytoplasm, from which the doubly refracting lipoid substance (cholesterin esters) has been dissolved out by the alcohol during the process of preparation. In some of the cells the nucleus cannot be seen, apparently having been separated with a portion of the cell by the cutting of the section. in ordinary paraffin sections have a "foamy" cytoplasm (whence the term " Schaumzellen" or foam-cells) and resemble the "xanthoma" type of cells, as seen in cutaneous xanthoma, arterial atheroma, &c. The interstitial tissue cells which take up the doubly refracting substance (cholesterin fatty acid esters) probably belong to the class of phagocytic " resting Wanderzellen" (amoebocytes," the "macrophages" of Metchnikoff, the " clasmatocytes" of Ranvier, the " adventitial cells " of Marchand, the " polyblasts " of Maximow, the " histiocytes " of Aschoff and Kiyono), which form part of the " reticuloendothelial cell-system" of Aschoff and Landau, practically the same as the system of " pyrrhol cells " of Ribbert and Goldmann.
In my recent case of " myelin kidney" the patient (F. S.) was a young man, aged 20, who was in hospital for a few weeks in July and August, 1923, with signs of chronic nephritis, suggesting the presence of "large white kidneys" with chronic interstitial nephritis superadded. The history was that his illness commenced in January, 1923, and that he had had cedema, notably at first in the face. Whilst he was in the hospital (July to August, 1923) the urine was excessive in quantity, of rather low specific gravity (1005-1010), and contained albumin (at first, 4 to 6 per mille by Esbach's tube) and a fair number of hyaline and granular tube-casts. The brachial systolic bloodpressure was raised (177-199 mm. Hg}, the heart was enlarged to the left, and ophthalmoscopic examination showed the presence of definite ialbuminuric " neuro-retinitis, with white spots in the macular region. The Wassermann reaction was not taken. He was readmitted on January 3, 1924, with uroemia and recurring ureemic convulsions. He passed no urine, and in spite of treatment (venesection, lumbar puncture, &c.), he died on the following day. It should be noted that he likewise had signs of acute pulmonary cedema, with frothy (but not blood-stained) expectoration.
The necropsy (Dr. G. Welsch) showed pulmonary cedema and an enlarged heart (weighing 17 oz.) with great hypertrophy of the left ventricle. There was no excess of cerebro-spinal fluid in the cranium. The kidneys (weighing together 12 oz.) were slightly enlarged, rather pale, with reddish patches. The capsules separated readily. The whole cortex of both kidneys was speckled and streaked with innumerable small opaque white or yellowish-white spots and lines-a typical feature of so-called "myelin kidneys." Especially noticeable were the closely packed parallel fine opaque white or yellowishwhite lines running through the breadth of the cortex from the medulla to the outer surface-which was characteristically "speckled" or "flecked." Fig. 1 represents the naked-eye appearance of one of the preserved kidneys, but the appearance of the freshly removed organ at the time of the postmortem examination was more striking. By microscopical examination (for which I am indebted to the kindness of Dr. J. W. McNee) the kidneys showed the glomerular and other changes of chronic interstitial nephritis, together with so-called " chronic parenchymatous" changes, but the especially interesting feature was the presence of groups of " foamy cells " (Schaumzellen) with small pyknotic nuclei (see fig. 2 ), these cells being placed interstitially in the cortex, that is to say, in connexion with the lymphatic radicles. In sections cut by the freezing method the cells in question were found to be infiltrated, like " xanthoma cells," with a substance which took on the characteristic lipoid (brownish-pink) staining with Sudan III and (examined by crossed Nicol's prisms) was doubly refracting to light (anisotropic cholesterin esters).
In ordinary paraffin sections the abundant cytoplasm of these cells had a "foamy " or " vacuolated " appearance, owing to the lipoid substance having been dissolved out by the alcohol during the process of preparation (see fig. 2 ).
A few teaspoonfuls of urine found in the bladder at the post-mortem examination contained granular and hyaline tube-casts, and 4i per mille albumin (by Esbach's tube). Unfortunately no special examination of the centrifuge-sediment with crossed Nicol's prisms for "lipoid casts" was made.
In 1904 in the kidneys of a woman (M. H.), aged 51, I saw similar "large clear cells," that is to say, cells with " foamy " cytoplasm (in ordinary paraffin sections), arranged in groups here and there between the renal tubules. These cells were doubtless infiltrated with doubly refracting lipoid (cholesterin esters), but I did not examine them with Nicol's prisms. The patient in question had old quiescent pulmonary tuberculosis (with secondary pulmonary fibrosis) and chronic nephritis. She died in hospital in October, 1904, with urinmic convulsions and apparently commencing lobar pneumonia. The kidneys were rather large and pale and of very firm consistence, the cortical surfaces were granular, and the capsules could not be stripped off without tearing away portions of the cortex; microscopically there were parenchymatous and slight amyloid changes present, as well as chronic interstitial nephritis. By naked-eye examination minute opaque yellowish-white specks and streaks were observed in the cortex (notably on the surface of the cortex) of both kidneys,1 and this appearance of " speckling" was probably due to the clusters of the large cells in question seen under the microscope.
It seems that "myelin kidneys" are generally kidneys of old nephritic cases in which mixed " chronic parenchymatous " and secondary chronic interstitial lesions are present. McNee writes of his three cases: " In all three examples of myein kidney which have been described, there was found a late stage of glomerulo-nephritis, with commencing interstitial changes and degeneration of the tubular epithelium. In such circumstances, the nmore usual sequel would be the production of a 'large white kidney,' with abundant neutral fat in the tubular epithelium and only a small amount of doubly refracting fat."
The possible prognostic value of the discovery of lipoid tube-casts in a nephritic patient's urine--by examining the centrifuge-sediment with crossed Nicol's prisms-is emphasized by McNee, after F. Munk's suggestion (1913) . McNee thinks that the finding of only a few lipoid tube-casts does not point to " myelin-kidney," for all cases of "parenchymatous nephritis " show some lipoid in the kidney, but when great numbers of lipoid tube-casts are present in the urine the diagnosis of regular " myelin kidney " becomes fairly certain.
In connexion with the deposition of cholesterin esters in " myelin kidneys" one should remember the frequency of hypercholesterinaemia in ursemic and chronic nephritic cases,' just as in patients with cholelithiasis, nodular cutaneous xanthoma, arterial atheroma and arteriosclerosis. The white spots in the retina (especially in the macular region) in so-called albuminuric retinitis have been found to contain anisot-ropic cholesterin esters.! A kind of experimental myelin kidney can be produced in rabbits by cholesterin feeding.4
